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(54) MULTILAYERED OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable stable recording and 
reproduction in each recording layer of a multilayered optical 
disk capable of recording and to attain simultaneous 
recording and reproduction in plural recording layers. 
SOLUTION: Two information recording layers 3, 5 are 
laminated on a substrate 1 by way of a transparent layer 4 to 
form a recording part and the objective multilayered optical 
disk is obtained. The information recording layers use a phase 
change material as a recording material. When light for 
recording and reproduction is condensed on the 2nd 
recording layer 3 remoter from a light transmissive protective 
layer 6 and a track with recorded information and a track with 
no recorded information are present in a region through 
which the light for recording and reproduction passes in the 
1st recording layer 5 on the protective layer 6 side, the light 
transmittance (T1c) and light absorptivity (A1c) of the 1st 
recording layer 5 in the case that the phase change recording 
material of the layer 5 is crystalline and the light 
transmittance (T1a) and light absorptivity (A1a) of the 1st 

recording layer 5 in the case that the phase change recording material of the layer 5 is amorphous 
satisfy the expressions 0.8<T1c/T1a<1.2, 70%>T1c>40%, 70%>T1a>40% and A1c/A1a>1.0. 




MM 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAARFaqUnDA41 2235733P3.htm 03/1 0/03 



(l9)H#g#fFfr (jp) (12) Q ^ ^ fj^ & ^ (A) ODfcftttiSfcllS^ 

#^2000-235733 
(P2000 - 235733 A) 
(43)^H B ¥<£12<£ 8 J!29 B (2000. 8. 29) 



(5i)inta.' mm^ pi f-n-n**) 

G 1 1 B 7/24 5 2 2 G 1 1 B 7/24 522D 5D029 

5 2 2 A 



SSEat* ifcSlsfc ft;fcB©&5 OL (£10 H) 



<21)itlH#ff 


»S¥1 1-35087 


(71) tBKA 


000002185 










(22)ffiSB 


¥J*1 1^ 2 ^ 12 B 0999. 2. 12) 




KgCffiSJIIKJta/ll 6 TB 7 #35^ 






(72) mim 


urn ytm 








*S«B)ilK4tiB/il6Ta7S35# v;z 
























mS3»S;ilK4bS/H6TB7#35^ vr: 














(74) KM A 


100067736 








#a± Ahffi a W2£) 






F^-A(##) 5D029 JB05 JB35 JC02 JC03 JC04 








LB04 LB07 MA21 MA23 



(54) B8!B^Si] 



(57) [KM] 

^^^sns. #««fa«BAs, «*<k»»*ia» 
t»tt6iit»^ *«M«i^&(Mifc»2Bi 
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&_t(C 2^c?)tS^f^^^^^$r^LT^^n^ 

r tx-m^mmtfiztizt t tic ^a«ia»95±icw: 

t>lC 10 

m&'Dby vftmtE-i'zm^c^ mim^m cornet 
mmtfm>&£ktif<Dm i mmmvytmrnm tn c ) & 

tW»bE»»»»cKiRS^s*iaiR* (Ai c) 
r^u7r^^ffl$ (Ti a) &l«teRiK* (A 

0. 8^T1 c/T 1 a ^ 1 . 2 20 

7 0%^T 1 c ^ 4 0% 

7 0%^T 1 a ^ 4 0% 

Ale /A 1 a ^ 1 . 0 
[ft^3S2] |ftl|BWI«>tiKflSlBAtt»^*» (d 

d r ^ 5 n m 

exp (-4^ • klc • dr/i) ^4 0% 
exp (-47fkla-dr/A) ^4 0% 

So ) 

3 ] EftW^KfidS 385nm-450nm 

JhK Sr JKfiKi" 6J:5{-Lfcr^^^SS[i:-r6fi3kJS3E 
ttO^Bjter^ 40 

[0001] 

±lc:E»S±«rflB>i«*E«UB, 



[0002] » L < tt, *A»«a>E«S**(c#'r5 
fB l E»JBw*SiS*S^Sr. IS 1 E«Bfc««*:E«» 
i" 6 "C'>4 < i" 5 C ^ Id J: 0 Jg 2 E£*Jf w«*Eft 
S££r2c^tT&9 ct $b^*lE»JB, SS2 

E«»^o«*<D|SlB#E»S^«:tT*A6J: pf-Lfc* 

[0 0 0 3] 

[«*<3oa«f] tt*afB«i«oistt^^ ^ic^t^*^ 

0tiMfift8. 5Gby te^n*r^^^^ 

[0 0 0 4] s^^oft^-f tit«J[8. 5 

G b y t e^DVD-^f : '><^^T*ii^$tLrv>57li^ 
Eft^flBft*^ 5. 2Gby te^T«n 

* * lilt $BE&J1 ^i^o^*i-5v>^^>^,*g5fe^>< 

[0 0 0 5] «x.tf % )fef^^H^t'ft^I^ 

zizib\zn % 8Gb y t e (Dmmmt&miztev , w 
\?i/B>nm*2mmmm-tz>tz#>\z.\^ 2 4G 
b y t e<nmmm*&mt-tz> 0 £fc^*/Mt«»« 
tt#o**c#v\ EakH&^rtift*^^^^ 
^5*aEtta«^«*-r*i-*x.Tv>< tots^ 

So 

[0 0 0 6] 

ft{fc-r*#». E«s^fflv^6*^«*i-5^^xo 

(N A) *±WS, E«Miw«*«:lt-^i-*^<z> 

iiE^«< n##^x.^7 :f ^^^r*^E 

E»B*>#Ji<fcfcJ:i 9 9 8^1 0£K:«< 3**38 

[0 0 0 7] roft^fi, -ootB^bE^JicDZjf <>: 

flOEMUB (*1E««) as««E»3;h/r^a»£\ 

(C flfe*<7?E»Jl (^2E^1) as£j£fc:E»-?#Sfc 
035«*$H-CV^p XHK »*ftE»tt-»«:E»WS- 
ias*E««>tt«B|Hbtt**«o»*J: V EWSixfcttlB 
E|J^r^u7r^#tffit-*5^^r» 1 E»Jao3taiS*35 s 

(0j|gSB#<05taia*tt 7 0%, r^7 7^W44 5% 

[0008] 11 E»jB^*aifi*ds • (om<o&mivt'& 
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»JB±ffil-W«£E» Lfcfgic® 2 E»JB<£>««*:E» 
JR«?J-*#*WJIR*rAlx.5Ci:lc4 9, ^/iftTW** 

10009) ^(Dftm^m^ R«pne«# 

[0010] 

jd, *&m<n&mytT4 *?\*. mM*o. 3 — 1. 2 
tdmz e&b \c&$kft±yt*itkyt ltv^§q'*c, *a 

ia«»affifl^S 1 E»Htc*5Jt6E»S^*5iia««rt 
{ctf^^E^ £ h 7 y * £ ^E^o h 7 y ^ # j&ft 

iEii(o*si$ (tic) Rt^«aEftia»*r»jc» 30 
i&zthzftv&itiim (aic) k, r*c>v7 7 xtif&ytm 

mm (Tl a) &tttte«flX* (Ala) riS«T05£&W 

[0011] 0. 8^Tlc/TlaSl. 2 
7 0%^T 1 c ^ 4 0 % 
7 0%^T 1 a ^ 4 0% 
A 1 c/A 1 a ^ 1 . 0 

14, wwEayB^/ifljitt/jssnTv^swe, w«e 

glOf^(fi]-efc5 3ft7c*|$l(:iJV^fcf2j|^S^ 40 
[0 0 12] L^t, *W&\^%&m%rf4*9\t. 

[0 0 13] 

*#<Ci:*Swt«:fiJfflLfct><0-C*>5. W«<fc*E 



»A»c»»'r<5rtJcj:ijfisi9mi-r.t!&s-c*, W« 
[0 0 14] J^T, *«Wo*flctt4HH«>»J8lcov^ 

aEftosr^ri-a^JB*;^ 

[0 0 l 5] HI 1 H-B5t7 f -<^^^S*«j«*5«):t/x 

[0016] ro^H^^r^^fi, JR^Btt»]Ba»& 
46 0. 3-1. 2mmOff**r*i-a£«*R±l|£ 

J^^^T^o 9 , IB 2 EftA 3 <D±[Z 3 0 /i mmScoJ?^ 

»Ji 5 &j&f3L£tlX*3 *) % J t<D±\C 10 0^ mU&COm 
^«r»oaw4*8iai 6 ^««Sntv^o *fcE» 
!f-W8firt:6 5 0 nmll^< (4 4 
0 0nmg|^\ U-f-«*l-fflV^»*l^yX 
7^«*AS:StNAU0. 8 5^fflV^ 0 Z<Db£tZ 

0. M4 0 0 nmOi^|j:0. 6^1 

ftfg fcllfl^4-5*rt» (9^K) office: 

[0 0 17] E»S**«0E»«^o*3t-C*>5* s , E 

tdttenmyt'f^ * ? (D^tm^m e ^a^ u t^o-cq 

3KSiHJB6«rSjSLT!BlEftJl5^«Kja«rlS^: 0 £fc 
fl, Sfe*c»iE»»5«rafflL + [BIJi4t»lL-CJB 

<D&*\zM&&f&&Jjma^ x>b^<n%$m\s^x&m 

\i\ ttte\'i'X<nfa&*ftifo*m^»Wi-r%^b\z.&*) 
<b*tic43 U"-- y-^tfflv^r^^wEadlfc^fcis 

[0 0 18] Scld, ^ri'^^rtlCfcl^il, fg2E 

[0019] |g2tt*:|l^fiw^c:*>v^rfflv^i#Ji*7 ^ ^ 

^^rtffl«-*5Jt5AW3tw4S-E»B-C^SW*, SiS* 
co^^^-Tc R 1 c US l Eft9 5 oEftttSdsjefi 
*tffiO®^60S 1 E^il 5 fc A^t Lfc3feco^M^^^ 
Tl cttwOi:#W|BlE»ll5^*5ft6aia*S: 
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M2 0 0 0- 2 3 5 7 3 3 
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wm<v®&(»m i mmm s cam l/c^^s:^^^^ 

£tltzyt(Dm^$: A 1 c , Ala ti"6o 
[0020] R 2 c ttfg 2 IQftJB 3 ^fe^m^MfPstf 

m<om&<nm 2 te^mi 3 ca^ Ltz^tco^mm^^ l , 

R 2 a H^2|a^3(7)lS^Wi*Bf^5T^/U^ T ^(7)^^ 

m 3 CAWLfc)tw 0 ^mWPtWR&Z titzft coftl^ 10 

£A 2 c , A 2 a t^So 
[0 0 2 1 ] R ' 2 c &m 2 fS^Jl 3 CQfe^MTO 

wmnm&nytmmm^Aftf Lti±^m 1 ib^® 5 &m 
m i,m 2 tzmm 3 -csa* u t> 0 -mm 1 5 

R ' 2 aii^2ta^3(0|S^^T^/U^r^ 

m 2 is^e 3 t-sMit) 5 -sis 1 &mm 5 

i" e 20 

[0 0 2 2] m£&*.&<Ottl£fcft J 7 s <<(X*l£ik^X* 
Ac/Aa^l. O/^&V^ £*x£ 0 

[0 0 2 3] — IMW£lCjfl^5 Oft&fi 
l«f 6 6 0 nmllT^#^-f-*fttDC^!7- 
SOniW, /^-C7 0mWm^J«rffi*t<DdS#aEi- 

60 9»i/yxttiWTv^ 30 

[0 0 2 4] #M-Cfi, £2fBftJl3fi, (U3tC^-r^ 
«-CS2E»l»»t LTOI/-f-8ft6 5 0nmC 

17— ^Vf4*-L^l7 — fC*fL± 2 0%aS^^S.L 
[0 0 2 5] fBlE»B5(^aiia*«iffl"C-&5dS, m2 

abas 3 oBB»sfe«c?t^**s:s 2 mmm 3 $ 

^IE»^17 — Sr%Jt-rst, * 1 SS»S 5 <^aiS*tt* 

7 EMI 5 CD ft igii 

$7 0% ^IfX^2 0%, *R«*1 0 
tlX&*). Z.(D7 0%jgil^^±PSC^oT^5 0 
•tDSl IBftJB 5 cojtgig^ffiffltt 
7 0%^T 1 c ^ 4 0% 
7 0%^T 1 a ^4 0% 

-C£><5o 50 



[0 0 2 6] mmtfttSkftb Lt, l^-f-Sf6 50 
nmT'li. IS»«lii6iii/s e c iU±, iB»»«ff 0 . 
2 3/im/bi tJ^T»\ 2iT'(7)tt^S^ 1 7 
G b y t e J^L_b s h 2 6 M b p s (raw d 

a t a ) J£JLb-C*>5o 

[0 0 2 7] -If— iS4 0 0 nm-Cfi, IBftlftS 6 
m/ s e c «± % GflttMSft 0 . 1 4 /x m/ b i t JL^T 
2iW«SgM 3 4 G b y t e fiiS 
U h42Mbps (raw d a t a ) A^±T*£> <5 Q 

[0028] DVDWi^^NAO. 6, ft^i® if 0 . 

[0029] A i IB«J|^«#lfl^.prffi«fBKft:Cft«t 

[0030] mi ftmmzm$L-tzmmmmi&<D 1 wt 

mmn&yt<DMj&*&Asx^z> tzcnmx mmmx<nit 
[0031] H5, 6 c m i Kmm<D«k<omtiLmt:7* 

-to IBSS4i6gfi6 5 0 n nm^iSfit ltV^ Q HI 
5^|2^mim^lt$^^^^^eH i g h to 

Lowco^-r^ H-L£«?i-a 0 ) (omxtb 

9, g|6teL o w to High^^y (£*T\ L- 
Httt6 0 ) H-hf^^t L-H^-Y 

[0 0 3 2] i5 

0. 8^Tc/Ta=0. 80^1. 2 
7 0 %^T 1 c = 6 3 . 3 4 0 % 
7 0 %^ T 1 a = 7 9 . 1 %^ 4 0 % 
A c/A a = 1 . 69^1. 0 

m 6 commfc 

0. 8 c XT a = 0. 8 1^1. 2 
7 0%^T 1 c = 5 4. 9%^ 4 0% 
7 0 % ^ T 1 a = 6 8. 1 %^ 4 0% 
Ac/A a = 1 . 70^1. 0 

i"5W^4 1 ^ii^6^oft^^^^r--0^^(g! 8 
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exp ( — 4 7i • k • d r/A) 

X 5 #;»iK4W 6 0 %£X±h 5 <h Si**** C C t # T* 
[0033] exp (-4?i • k • d r/A) ^40% 

[0 0 3 4] KJbJ: 9EftWHBI»iBT«)it:»fct 
5. 

[0035] exp (-4^klcdr/0 ^4 
0% 

exp (-4jt'kla'dr/0 ^40% 

d r ^ 5 n m 20 

H14, 5, 6*5it/«i*i-aii|9^i-»l|aftHC0B 

[0 0 3 6] B 9 l:Eft»4»fi4 0 0 n mW»^(Dg 

V^«!2iW^:Ge2Sb2Te 5 l*&g40 0 n 

tt&'b £<ft9H-L*^ ^a>EfWB«rt-caTw*ft 

Sr#^Ct^r*#fc 0 ^<D-#J£[l]9^LT^£o HI 30 

[0 0 3 7] 0. 8^Tc/Ta = l. 04^1. 2 
70%^Tlc = 53. 5%^ 4 0% 
7 0%^T 1 a = 5 1. 1%^4 0% 
Ac/Aa= 1 . 1 0^ 1. 0 

<fcoTE»S±Rfi4 0 0 nml^V^li, W«!E&* 

-r ^ l - h * >r ^tc-r * r <t ^iStti^st^x.s^ 

[0 0 3 8] ^9(Cl^Ly u c®«^W^^^e<t 



1 0 0 /i mgStW*f^ *^#|;LtfD VD(Cit-< 

ti s 7 * - * * #m y — m -*§- m l t#is^@ 

3t*-«t6|Bj«^fS-^^«*sj8IU<*So ^tUt^ 

[0 0 3 9] iSaL-H^^O^Jlft^J** 
[0 0 4 0] Ell 0te#/f ;*^a^-:fc^:^5Att 
[004 1] R 1 IS»Ji(cA» L^:3fe<0KS*** 
-ffi«Jl«cAWLfc3tORit*S:^'r o R2' tt*Sifl 

L t 5 — ia«Ui L T ftigiSJB l:Io fcftfi 
OAi*3t^*f*t-Sit*«r^-ro 

[0 0 4 2] * 1 (r, *aifiJBa®^»3*-r l 2 Id 

[0 0 4 3] 
[^1] 
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h 1* a 

'J. v * •*© n 


fa X & \ 
<yj of *cj o 


R s 
T 6 


4 % 

9 6 % 


0.2% 
9 9.8% 


R 1 ' 
R 2 ' 


4.6% 
5.0% 


5.0% 
5.4% 


R 1 
T 1 


5 % 
5 2 % 


5 % 
5 2 % 


R 2 


2 0 % 


2 0 % 



[0044] z<Dt£M&&wn±&i&mmm&i> x& 

[0 0 4 5] »:(c*Sjasa®l-Rlt*fi*(0*<7?3t^F 



^-{f -^^^-To Ell l(Cit-<lill 3T*fi#:igiEJf ^® 

[ o o 4 6 j ei i 2 \c7jk-r^mmm^x^mmm^ 
mm t mmm*'<7 *-?kvtzkz «B»3tit»a 

#t IT, A*ftt«*I&E i . Klt**M«rE r . SiS 

[0 0 4 7] 
[ftl] 



^Bi+Er ""\ = fcos(*l) isin(* l)/yAfcos< £2) JSin(5 2)/y2\fEt ^ 
\j(Ei-ET)y(y \j yl sin( S 1) cos( 5 1) J \J y2 sin( 5 2) cos( S 2) J^EtXys J 



5 j= 2 it XnjXhj/^ j= 1,2 

yj = v T (cO/^0)Xnj j=l,2 

30 

[0048] K#t*J* 

I E r/E i | 2 • • - »2 

[004 9] 3tSiSJi*flcoa®g:i**^ 4 %Sfl[-efe 
s<or% snisftJi* m2iE«ui(7>Kit*R i ' , r 
2' (=5%) kRMytm*. x?mm&ftm*m. 

*SH*LV\ ioT»l, ft2 2tt«TOB8«^3 (K 
3) Sr^i-r t^a*Jx6, 40 
[0 0 5 0] |Er/Ei | 2 ^2% • • ■ & 3 

»2«:»fcURIt*«»* z F*IJI^ LXmife-tZn 1, 
n 2, dl, d 1 <Dm^&t>^nm%t\ZtbZ)<DX?&^fr 

nlXdl=n2Xd2= X/ A 



[0 0 5 1] 
[^2] 



nl 


ii2 


dl ( nm ) 


d2 ( nm ) 


Rs(%) 


1.4 


2.0 


180 


190 


1.76 


1.5 


2.2 


80 


120 


0.04 


1.6 


2.0 


80 


100 


0.70 


1.7 | 


2.0 


130 


50 


1.16 


1.8 


2.0 


100 


70 


1.25 


L9 


2.2 


80 


80 


0.54 


2.0 


2.2 


| 80 


80 


1.42 



(n 2/n 1 ) 2 = n s 



n l<n2>n s 



[0052] <* b\zytmT®m3tmz*5rtz>fc$tf^&Mti 
fi«-rsjctt % »i , «2kt 

(ffiL L A. ttA*t#*>JBS*<0«*) 

• • • I&4 

. . . ^r 5 

• • • ££c6 



«fM 2000-235733 



11 



12 



[0 0 5 3] EJUh, *«WC0||Jfifi<D^ffi^oV>TlftWL 
[0 0 5 4] il4~il8^1 flgftJB t LTOffiA 



[0 0 5 5] iUl 9-122132 * LTGO^ 

[0 0 5 6] SB i B«BroE*»4»ft4 0 0 n 

[0 0 5 7] 

Iii3] 



Type 


ZSS1 GST ZSS2 


Rc Ra 


Tc Ta 


Ac Aa 


Tavg 


Ac/Aa 


H - L 


130 8 150 


11.6 3.1 


48.9 54.8 


39.5 42.0 


51.9 


0.94 


L - H 


110 8 100 


2.9 9.1 


533 51.1 


43.7 39.8 


523 


1.10 



[0 0 5 8] 



[0 0 5 9] 



[*4] 



Type 


ZSSl GST St02 ZSS2 


Re. Ra 


Tc Ta 


Ac Aa 


Tavg 


Ac/Aa 


H - L 


120 8 150 130 
130 8 140 110 


4.0 13 
4.6 1.8 


59.8 62.6 

60.9 63.8 


363 36.1 
34.S 34.4 


61.2 
62.4 


1.01 
1.00 


L - H 


110 8 110 50 
120 8 110 130 


7.1 15.9 
1.5 8.7 


54.8 50.7 
540 512 


38.0 33.4 
44.5 40.1 


5X8 
52.6 


1.14 
1.11 



20 



Type 


ZSSl Si02 GST ZSS2 


Rc Ra 


Tc Ta 


Ac Aa 


Tavg 


Ac/Aa 


H - L 


50 120 8 50 


5.1 23 


61.0 63.9 


339 33.7 


62-5 


101 


L - H 


130 120 8 180 
50 1J0 8 190 


1.1 8.1 
8.4 17.8 


51.3 48.9 
52.5 48.0 


47.6 43,0 
391 34.0 


50.1 
503 


1.11 
MS 
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Type 


Si 


ZSSl 


GST 


ZSS2 


Rc 


Ra 


Tc 


Ta 


Ac 


Aa 


Tavg 


Ac/Aa 


H - L 


2 


120 


8 


110 


28 


02 


53.6 


563 


33.6 


33.5 


55.0 


1.00 


L - H 


2 


100 


8 


190 


3.9 


n.5 


513 


49.2 


383 


34.9 


503 


1.10 




4 


100 


8 


no 


3.2 


R.fi 


51.8 


513 


32.2 


30.6 


51.6 


1.05 



[0 0 6 1 ] [^7] 



Type 


Au 


ZSSl 


GST 


ZSS2 


Rc 


Ra 


Tc 


Ta 


Ac 


Aa 


Tavg 


Ac/Aa 


H - L 


2 


50 


8 


120 


5.7 


2-2 


5L1 


53.0 


253 


24.9 


52.1 


1.02 




2 


140 


8 


200 


7.2 


3.0 


49.7 


51-2 


28.0 


273 


503 


1.02 


L - H 


2 


120 


8 


120 


L4 


3.7 


5U 


51.5 


253 


24.2 


513 


1.05 



[0 0 6 2] [*8] 





a " 1rf(tt £ ® *f * * 
400nm ) 




ZSS ( ZnS-SiCJ2 > 


232 


Rc/Ra £ 20 
Tavg £ 50 
Ac/Aa £ 10 


OST-C ( GcSbTe ( B ) ) 


2,0 - 3.0i 


OST-A ( GESttTe (7*1772.)) 


3.0 - 2,0i 


Si 


4.96 - 0.48i 


Si02 


1.5 


Au 


2.0 - 2.51 


fcaia« mm 


1.57 




137 



50 
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[0 0 6 3) \,*-rtl<D®&iZt> % W—\~$ 4 9 tL 
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